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Electrode catheter (I) for the ablation of the His bundle which comprises a shon hollow sieeve-like electrode (3) at 
an end ot the catheter tube (2) with a central opening communicating with the interior of the catheter tube (2) through 
which a sucking force can be applied for positioning and Mng the electrode to the required waU portion of the heart. The 
electrode is used together with an outer electrode (4) for esublishing m electrical shodc that produces an AV block. 
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ELECTRODE' CATHETER FOR THE ABLATION OF THE HIS BUNDLE 



The invention relates to an electrode catheter 'for t^ 
-ablation of the His bundle which comprises a catheter tube 
with a frontal electrode and the tube has a frontal section 
defining an opening/ A corihector plug provides an electrical 
5 connection for the frontal electrode. 

A hewer method for treating drug resistant paroxysniai 
isupraveritrlcular tachycardia employs the electrical destruc- 
tion of the His bundle (i.e. AV junction). This method wks 
described br Gallagher and his co-workets in 1982 (New England 
10 Journal of Medicine 1982; 28 pp. 194-200). 

The basic method is to deliver a DC shock to the His bundle 
through a conventional His electrodi. The electrb-coigulation^. 
thus leads to AV block. A disadvahtage of the method is that ' 
the position of the electrode cannot be chiscked at the time 
15 the DC shock is delivered. It may move and may cause injury 
to the myocardium elsewhere. A further drawback lies in the 
varying resistance of the contact between the electrode and 
the endocardium which may change from cdse to case and cannot 
be checked at all i For prbvidihg; a sufficient destructive 
20 effect, a high-energy electrical discharge should be established 
which can be accompanied by uftwaLrited sid^ effects. 

An; improved method for the ablitloft ^6f the His bundle , the 
essence of which lies in the establid!^ra^^At o^ a suction e^ 
; by means of the electrode catheter uied fbt prbvidin^ the DC 
25 shock for fixing the position of the electrode catheter on the . 
Miis bundle has already been suggested (?.Pclgi.r et al .:' Closed- . 

— Che3v Ablation of His Bundle : A new Technique Using Suction 
. Electrode Catheter and DC Shock, Ih St einb^cn. Kr'ei : Cardiac " 
? - Pacing, pp. 883-690. Dr. D. Stetnkopff Verlag/ Darmstadt) . 
30: As was described in this paper, in addition to the electrode 
catheter provided with a central electrode for establishing 
the DJ -block, a further electrode catheter with bipolar elect- 
rodes was used fcr the ccrrec^ localization of the' His bundle. 
The electrode caVnerers were introduced' under an X-ray iaage 
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intensifier, and the accurate Intracardial positioning, was 
made under control of EC& signals obtained by means of the 
separate bipolar electrodes . 

Electrode catheters, utilizing suction effects have been 
5 widely used in medical practice. A known type of such 

electrodes is represented by the bipolar suction electrodes 
ot the company VYGOH (Aachen, Gerraaiiy), e.g. the type 1172.06 

mpnophaisio action potent Uls . This type 
of electrode catheter comprises a small central opening at 
10 its frontal end and a central electrode, slightly: extending 
. ^, out axially from the opening like, jbhe tip of: a needle .which 
is coupled to a coiled spring arranged in the interior of the 
frontal section of the catheter tube.: The other electrode is 
. arranged- as., a sleeve behind the short hollow frontal section 
15 of the. catheter tube of insulating material and this sleeve 
coax^ally enc.iroles the flexible central needle electrode. 
The application of such an electrode for establishing AY block 
is connected with a number of technical. drawbacks. While It 
is preferable that the sucking force locks the electrode to 
20 the His bundle, the position of the central needle electrode 
is secured only by the slight biasing force, of, the coiled 
spring. The thin needle electrode which has a. diameter, of 
only .16 ram will get heated by means of the large araountvof . 
energy used for coagulatiori ,and it. can be .destroyed earlier 
25 than the target tissues, 

. .There are other known .types of electrode catheters provided, 
with a.n opening for suction purposes that ca.n.be used prefer^ 
ably f or sensing - the internal pul Clonal pressure . Such elect- 
rods catheters comprise a solid cylindrical frontal electrode 
30 and a hollo.w rear electrode arranged about 15 mm behind the 
fro,ntal .electrode and the .distance between the two eXectrodes 
is maintained by a short section of a catheter tube which ris^ 
provided With a suction opening on its mantle surface (e.g. 
^ . the type 1125.13 of the company VYGOJO . Such catheters cannot 
35 provide the advantage of correct positioning referred. to in 

above-oited paper when used for the ablation of the His bundle. 
The obiecr of the ir.vention is to provide an improved elect- 
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rode catheter for the ablation of the His bundle. 

This object has been achieved by an .^electrode catheter 
which has a frontal electrode made as a hollow cylindrical 
sleeve that defines a central opening communicating with 
5 the interior of the catheter tube and through which the 

sucking force is exerted, the axis of the frontal electrode 
forming the extension of the axis of the catheter tub^, and 
the outer diameters of the frontal electrode and of the 
catheter tube being equal or nearly equal . 

, The. frontal electrode of such an electrode catheter has 
an annular face which has a much larger contact surface than 
. . that off ered by the needle electrode. - 

In a. preferable ecibodiment the electrode catheter comprises 
a sleeve-like rear electrode arranged behind the rear end of 
15 the frontal electrode at a distance between about 5 to 15 mm, 
and. the .frontal end -of the catheter tube is coupled to a 
cyliRdrical shoulder of the rear electrode arranged concentri- 
cally around the catheter. axis, and this rear elecfrode has. a 
frontal shoulder similar to the rear one which is coupled ' 
20 through a catheter tube section to the frontal electrodfeV and" 
both of these electrodes are electrically connected to respec- 
tive lead out wires extending in and insulated from the, cathetW 
tube, and these wires are coupled to respective connector plugs. 
, : .The so-obtained bipolar, electrode renders the usage of a 
25 separate bipolar ftlec.t-rode for th« localization unnecessary and 
r .it is, capaj>le. of ,deliY.e ring the bipolar- ECG signals required 
for exact electrode po.sitioning... 

, ,..The application of the felectrode. catheter- according to the 
inven:tion is facilitated if a closing member is: connected to 
30 the rear end portion of the catheter tube a.id this iaeabbr 

comprises a connection stub comnunicatingO with the: latei-ior of 
, , the catheter tube which is capable, of providi.ng a connection 
towards a pump, and the. member comprises electrode. wires 
.Interconnecting the lead out wires with the connector plugs: 
35 In a preferable embodi.-nent of the frontal eisctrode the 
thickness is, dssreasing -swards the frontal end in an arced 
.tr2ui3it ion,, whereby an annular face is provided which is 
narrower than tha average wall thickness of the frcntal elect- 
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rod^. .'• ■ . ■ ^ 

The electrode catheter according to the' inven<:ion can 
well be used for the ablation of the His bundle- without 
the danger of unwanted side effects^ 
5 The invention will now be described in cohnection wit 
a preferable embodiment thereof , in which reference will 
be made to the accompanying drawings In the drawing:: • 

Fig- 1 is a sketch illustrating the application of the 
10 electrode catheter according to the invention; and 

Fig. 2 shows the enlarged elevation view of the frontal end 
section of the electrode catheter in half sectional 
view. 

Fig. 1 shows ..a sketch of the application of electrode 

15 catheter 1 made according to the invention. It is preferred 
if the electrode catheter is designed for a single use 
whereafter is should be disposed. The electrode catheter I 
comprises a catheter tube 2 which can have an F6 size according 
to the internationally accepted size standard and the catheter 
,20 can be 100 cm. long* . 

A frontal electrode 3 is arranged in the -frontal end of the 
electrode catheter 1 and a rear electrode 'i- is located at a 
distance of about 10 ram behind the frontal eledtrode 3. A clos- 
ing member 5 is coupled to the rear end of the catheter tube 2. 

25 Member 5 is provided with a :stub 6 to which the end of a 

suction pipe can be connected-. Electrode wires 7 and 8 extend 
out from the member 5 with connector plugs 9 and 10 kt their 
f ree^;:ends-. ■ ' •■. ' 

In Fig. 2 the frontal section of the electrode catheter 1 

30 is shown in an enlarged and partly sectional view. The frontal 
electrode 3 is a hollow sleeve which has a slightly arced 
frontal rim, and a thin lead-out wire 11 is connected to the 
interior of the sleeve by means of a soldered or any other 
unrsleasable connection. Iri the embodiment shown in Fig. 2 the 

35 rear electrode is a short tube section provided with respective 
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shoulders in the front and rear end portions.. An extension 
tube 12 made of the same material as the catheter tube 2 
connects the frontal shoulder of the rear electrode k to the 
frontal electrode 3. The interior of the rear electrode ^ is 
5 connected to another lead-out wire 13 similar to the wire 11. 
The frontal end of the catheter tube 2 is tightly coupled to 
the rear shoulder of the rear electrode 4 and the so designed 
electrode catheter 1 has a hollow interior extending contir- 
y nuously throughout the full length thereof. In the closing 

10 member 5 the two lead-out wires 11 and 13 are, cphnected to the 
respective electrode wires 7 ^n^^d 8. 

Refer is made again to Fig • 1 which., shows that the . 
electrode catheter extends into the right heart after having 
been introduced by means of percutaneous puncture through the: 

15 femoral vein, and the frontal electrode 3. abuts the His- bundle. 
This position can be adjusted under control of an electro- 
cardiograph 15 coupled to the frontal and rear electrodes 3 and 
4 and under fluoroscopic inspection. In the required position 
the tap valve of the closing member 5 is turned and the hollow 

20 interior of the electrode catheter 1 is actively coupled to a 
suction punip 16 by which a depression of -13.6 kPa is estab- 
lished. As a result of the suction force. the ajinular face of 
the frontal electrode 3 gets pulled to the His bundle. By 
maintaining the suction the frontal electrode 3 is affixed in 

25 the adjusted location and position. 

An outer electrode 17 is placed over the patient's left 
scapula, then the connector plug 9 coupled to the frontal 
electrode 3 and the electrode 17 are connected to respective 
terminals of a defibrillator 1^ and by means of a synchronous 

30 discharge of suitable energy, e.g. 50 Wsec, a DC shock is 

delivered- The resulting electro-coagulation provides a total 
AV block. Thereafter -che suction is disrupted and physiologic 
saline is infused into the catheter to separate the frontal 
electrode 3 fron the His bundle. The patient's heart is cont- 

35 rolled with an external pacemaker via a previously introduced 
right ventricular ternporary pacing lead. 

In case the total AV block persists up iC days, then a 
pernianenw pacer.aker is. implanted inro the patient. 
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In the application of the electrode catheter 1 according 
to the invention, significant advantages are obtained over 
conventional technique by tlie accurate positioning of t-lie 
frontal electrode 3 and by the better and safer elecirical 
contact betweerf the coaguiating electrode and the His bundle . 
The combined effects of the suction forces and the definite 
abutment of the annular face- of the frontal eiectrode 3 
against the His bundle results in a contact with small 
transitional resistance, whereby a smaller energy is sufficient 
for providing- the required AV block. 

The' existence of these advantages has been fully confirmed 
by the nuraeruous experiments made up to the present, and it 
has turned out that the ablation made by means of the electrode 
catheter 1 accbriirig to the invention has been safer also from 
15 the point of view of the patient. Coiaplication has not been 
observed in euiy of the experiments. 
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Claims : 

1. An electrode catheter for the ablation of the His, bundle 
by application of a DC shock, comprising a catheter . tube , a 
frontal electrode attached to a frontal end of the, catheter 
tube formed as a hollow sleeve defining a frontal opening 

5 communicating with the interior of the catheter tube, a first 
lead out wire capable of conducting an. amount of .energy during 
application "of said DC shock sufficient to induce the desired 
ablation, said first lead-out wire being electrically connected 
to the frontal electrode and extending longitudinally Inside 

10 the catheter tube and being; relea^ably con to a dischargs 

means supplying said energy, the other end of the= catheter tube 
beiiig bperatively connected to a pu?ip m^ans for establishing a 
depression through said frontal opening for holding said frontal^ 
electrode against a predetermined portion of Ite intracardial wall 

15 at least during the application of said shock. 

2. The electrode catheter as clainied in claim 1, wherein 
said frontal electrode has an outer diameter substantially equal 
to the outer diameter of the catheter tube. 

3- The electrode catheter as claisasd in claim 1, further 
comprising a rear electrode made as a short hollow tube and 
arranged coaxially behind said frontal electrode at a distance 
between about 5 to 15 mm therefrom, with a rear part connected 
to said frontal end of said catheter tube, a tube section of 
insulating material interconnecting said frontal electrode with 
a frontal part of said rear electrode, said frontal electrode 
being attached to said frontal end of said catheter tube by 
means of said tube section and said rear electrode, and a second 
lead out wire electrically connected to the interior of said 
rear electrode and expending longitudinaiiy in the catheter tube 
beside said first lead ou- wireV 

^. The electrcie ^a^herer as ^lair.ei ir. clain 3, 
cc-nprising a closing -erzber attached tc the rear end 



further 
of the 
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catheter tube, wherein said closing member includes a means 
• for releasably closing or opening the communication path 
: tbw;ii^ds said connection to the discharge means,' said first 

and second lead but wires being connected to respective 
5 electrode wires extending out from said closing member/ 

5» The electrode catheter as claimed. in claim 4, further 

J -comprising connector plugs at the end of said electrode 
--wires ; " ' ^ ■ .■ ■ ■ ■ ■ -■■> '^ v— 

6. The electrode catheter as claimed in claim 1, wherein 
said frontal electrode hais a cohstant inner diameter a.nd 
10 the outer contour therebf is nai^r owing towards the frontal 
eiid in an arced profiled 
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